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Sir: 

I, Shinji SHIMADA, a Japanese citizen, hereby declare and state as follows: 

1 . This Declaration is submitted as evidence that the subject matter claimed in at least 
claims 1, 3, 4 and 12-17 of the above-identified application was invented by me prior to 
November 25, 2003. 

2. I am the sole named inventor in the above-identified application. 

3. Prior to November 25, 2003, 1 conceived of, and reduced to practice, the invention 
claimed in the above-identified application. Alternatively, there was at least conception of the 
claimed invention prior to November 25, 2003, coupled with due diligence from just prior to 
November 25, 2003 to November 26, 2003, the filing date of my Japanese priority 
Application No. 2003-395890. Specifically, I conceived the following: 

Regarding claim 1 : A synthetic resin container comprising a container body of a first 
material, said container body having a main portion formed with a plurality of sectioned 
recesses, said container further comprising: 
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a label of a same type of material as the container body for purposes of waste disposal 
classification, arranged at said main body portion of the container body and surrounding the 
main body portion, that provides an improved rigidity of the container, wherein the label is 
immovably arranged on the main body portion through an adhesive layer. 

Regarding claim 3, wherein the label is one of a heat-shrinkable label and a stretch 
label, which is tightly in close contact with the container body. 

Regarding claim 4, wherein the label is a tack label. 

Regarding claim 12, wherein closed air layers are provided between the plurality of 
sectioned recesses and the label. 

Regarding claim 13, wherein the closed air layers form a cushion structure that 
absorbs impacts from outside for the container. 

Regarding claim 14, wherein the container has a longitudinal axis and the label is 
adhered at upper and lower end regions of the label along the longitudinal axis. 

Regarding claim 15, wherein the container has a longitudinal axis and the container 
further comprises groove portions extending about the longitudinal axis on opposite sides of 
the plurality of sectioned recesses, the annular groove portions being covered by the label. 

Regarding claim 16, wherein the label is a heat-shrinkable label with a heat-sensitive 

agent. 

Regarding claim 17, wherein the material is PET. 
4. Exhibit A is attached providing evidence of conception of the claimed subject matter 
prior to November 25, 2003. Specifically, Exhibit A is a copy of a document from Assignee's 
general counsel dated November 12, 2003 to its outside Japanese law firm, Sugimura 
International Patent & Trademark Attorneys ("Japanese law firm"), along with an English- 
language translation thereof, providing a document serving as the basis for a new application. 
Exhibit A shows additional features and modifications hand-marked on an earlier document. 

The English-language translation shows these hand-written notations in redline form. Exhibit 
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A also shows and describes experimental results conducted and analyzed prior to November 
23, 2003. 

5. My priority application No. 2003-395890 filed in Japan on November 26, 2003, forms 
a constructive reduction to practice of the claimed subject matter. A certified copy of this 
application was received in International Application No. PCT/JP04/1 1917 as indicated on 
the Notice of Acceptance in my U.S. Patent Application No. 10/580,584. Because this 
document is not being relied upon to perfect a claim for priority, an English-language 
translation is not being provided. 

6. It is believed that Exhibit A establishes complete conception of the claimed subject 
matter of claims 1, 3, 4 and 12-17 prior to November 25, 2003. 

7. Prior to preparation of Exhibit A, I conceived of the subject matter of claims 1, 3, 4, 
and 12-17 and had experiments conducted to confirm that the claimed subject matter would 
provide improvements in container rigidity over a recessed container without a label, and a 
recessed container having a non-adhesively mounted label. 

8. Exhibit B is a report of these experiments along with an English-language translation 
thereof. The experiments were conducted, and the results prepared, prior to November 25, 
2003. The exact date has been redacted. 

9. Table 1 in my U.S. Patent Application No. 10/580,584 is a normalized representation 
of these experimental test results, similarly showing the relative improvements in rigidity 
among the various examples tested. 

10. Exhibit B, in which Example 1 was prepared and is encompassed by the subject 
matter of claim 1, establishes an actual reduction to practice of the subject matter recited in 
the claimed invention prior to November 23, 2003. This actual reduction to practice was 
further memorialized in the draft application dated November 12, 2003 (Exhibit A). 
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11. The following additional facts provide further evidence of due diligence from just 
prior to November 25, 2003 to the filing of my Japanese priority application No. 2003- 
395890 on November 26, 2003. 

12. Exhibit A, dated November 12, 2003, was forwarded by Assignee's counsel to the 
Japanese law firm to prepare a patent application. Between November 12, 2003 and 
November 25, 2003, the draft document (Exhibit A) was reviewed and proposed changes 
were prepared. Initial changes were forwarded by Assignee's counsel to the Japanese law 
firm on November 25, 2003, within two weeks of sending of the document (Exhibit A). The 
Japanese law firm diligently implemented these changes and provided a revised draft 
application later to Assignee's counsel that same date for review (on November 25, 2003). 
Further proposed changes were provided to the Japanese law firm the immediately following 
day (November 26, 2003). These changes were implemented into the draft application and 
formed the priority application No. JP2003-395890 that was filed that same day on 
November 26, 2003. 

13. Exhibit C is a copy of correspondence dated November 25, 2003 (and English- 
language translation thereof) mailed to the Japanese law firm providing comments and 
changes to the application in Exhibit A. Exhibit D is a copy of correspondence dated 
November 25, 2003 (and English-language translation thereof) from the Japanese law firm to 
Assignee's counsel providing a revised draft Patent Application. Exhibit E is a copy of 
correspondence dated November 26, 2003 (and English-language translation thereof) 
showing subsequent proposed changes to the draft application, which were incorporated into 
the finalized patent application forming the priority application. 

14. The above Exhibits and stated facts show conception prior to November 25, 2003, 
coupled with either actual reduction to practice prior to November 23, 2003, or at least due 
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diligence from just prior to November 25, 2003 to Applicant's filin g date of the priority 
application in Japan on November 26 5 2003. 

15. I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine and/or imprisonment under §1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or 
any patent issuing therefrom. 





Shinji SHIMADA 
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Dear Mr. Gunji: 



Please proceed with a domestic priority application. 
Our Reference: 03-11-22 

I will call you within 11/12 to discuss about the details. 



Furutani 
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[Type of Document] SPECIFICATION 

[Title of the Invention] Synthetic Resin Container 

[Patent Claims] 

[Claim 1 ] A synthetic resin container comprising a container body, said container body having a main body 
portion fonned with a plurality of sectioned recesses; and 

a label comprising an essentially same type of material as said container 1 and arranged at said main 
body portion of the container body to surround the main body portion for providing an improved rigidity of 
the container. 

[Claim 2] The container according to claim 1 [ei 2], wherein said label is a heat-shrinkable label, a tack label, 
or a stretch label. 

—APPLICANTS NOTE 2 — 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a container made of synthetic resin, such as polyethylene terephthalate 
(PET), polypropylene (PP), polyethylene (PE) or the like, and aims at further improvement of the strength 
(rigidity) of the container without increasing a use amount of the resin, while simplifying the classification 
works upon waste disposal. 
[Prior Art] 
[0002] 

Synthetic resin containers as represented by PET bottles are recently used widely, as container for 
beverages, seasonings, liquors, detergents, medicaments, or the like, since they are light in weight and easy to 
handle, they allow transparency to be preserved, they exhibit excellent appearance comparable to that of glass 
container, and they are less costly. 
[0003] 

This type of containers encounters difficulty in reuse or disposal, and it would be desirable to reduce the 
amount of waste by decreasing, as far as possible, the amount of resin used to produce one bottle. On the 
other hand, however, if the amount of resin used for a container is simply reduced, the containers tend to be 
readily deformed due to the reduced rigidity of the container, per se, to thereby degrade the commercial value. 
[0004] 



Prepare a sub-claim. The main claim should not he limited by the label material 

Additional claim: A synthetic resin container comprising a container body said container body hewing a 
main body portion formed with a plurality of sectioned recesses; and a shrink label arranged on the main 
body portion of the container body in tight contact therebetween. 
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Thus, it has been a conventional practice to provide improved appearance shape of the container (in 
particular, the planar shape) and form the contained body with recesses of various configuration, to thereby 
preserve the rigidity of the container while reducing the use amount of resin (cf. Patent Document 1). 
[0005] 

[Patent Document 1] 

Japanese Patent Application Laid-open Publication No. 6-127542 

[0006] 

Furthermore, in connection with disposal of used containers as waste, from the viewpoint of promoting 
recycling, there have been proposed containers wherein labels can be readily separated from the container 
body so as to allow a classified waste disposal, by the provision of separation assisting means, such as tabs, 
notches or perforations (cf. Patent Document 2). 
[0007] 

[Patent Document 2] 

Japanese Patent Application Laid-open Publication No. 2002-120848 
[0008] 

[Task to be Solved by the Invention] 

It is an object of the present invention to provide a novel synthetic resin container having improved 
strength and rigidity without requiring increase in the resin amount used, while allowing classification works 
for waste disposal to be eliminated. 
[0009] 

[Means for Solving the Task] 

The present invention resides in a synthetic resin container comprising a container body, said container 
body having a main body portion formed with a plurality of sectioned recesses; and a label comprising an 
essentially same type of material as said container and arranged at said main body portion of the container 
body to surround the main body portion for providing an improved rigidity of the container. 
[0010] 

Advantageously, the label comprises a heat-shrinkable label, a tack label, or a stretch label. 
[0012] 

[Embodiment of the Invention] 

The present invention will be described below with reference to the drawings. Figs. 1 and 2 illustrate 
the synthetic resin container according to the present invention, which is in the form of a bottle-type container, 
by way of example, wherein Fig. 1 is the front view and Fig. 2 is a sectional view along line L-L in Fig. 1. 
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— A PPUCANrS NOTE 3 — 

[0013] 

Reference numeral 1 in Fig. 1 denotes a container body having an inner space to be filled with contents, 
2 a mouth portion connected integrally to the container body 1, and 3 a plurality of sectioned recesses 
provided for the main body portion of the container body 1 . These sectioned recesses 3 serve as pressure 
reduction absorption walls for preventing deformation due to a pressure drop within the container, which 
arises, for example, upon cooling of the contents filled under hot temperature. Here, the term "main body 
portion" refers to an entire peripheral wall of the container body 1 , excluding the mouth portion 2 and the 
bottom portion la of the container body 1 . 
[0014] 

Reference numeral 4 denotes a label, which covers the sectioned recesses 3 and defines closed spaces 
(air layers) A together with the main body portion of the container body 1 (cf. Fig. 2). The label 4 is made of 
an essentially same type of material as the container, and is adhered to the main body portion of the container 
body 1 through an adhesive layer 4a. The label made of essentially the same type of material as the container, 
as used herein, means that the material forming at least the base material layer is essentially of the same type 
as the major material of the container. 
[0015] 

When the label 4 is adhered to the main body portion of the container body 1 through the adhesive layer 
4a, air layers isolated from ambient air are formed in the sectioned recesses 3, which serve as reinforcements 
for the container for providing a higher rigidity, and also as cushion materials for absorbing impacts from 
outside. 
[0016] 

Region B in Fig. 2 is shown in an enlarged scale in Fig. 4. It can be seen that the label 4 is adhered to 
the container body 1 through the adhesive layer 4a (heat-sensitive adhesive agent, etc.), and has a two-layered 
basic structure. However, as shown in Fig. 5, the label 4 may be of a laminated structure comprising a base 
layer 4b, which consists of essentially the same type of material as the container body 1 , and a barrier layer 4c 
that is laminated on the base layer 4b. Alternatively, though not shown in the drawings, the label 4 may 
further comprise a printed layer between these layers. 
[0017] 

Fig. 6 is an enlarged view showing the label (heat-shrinkable label) which can be suitably applied to the 
container according to the present invention, wherein the label is shown as being in the form of a sheet. Here, 
a sheet-like film forming the base layer 4b has a surface which is applied with a heat-sensitive adhesive agent 
except along its one edge, so as to form the adhesive layer 4a. A cylindrical label 4 is formed, as shown in 

Adopt expression distinguishing adhesion and tight contact from each other. 
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Fig. 7, by rolling up the sheet-like film and joining the leading and trailing ends with each other by the 
adhesive agent 5 . The cylindrical label 4 has a laminated structure comprised, as seen from the inner side, of 
adhesive layer 4a (heat-sensitive adhesive agent) / base layer 4b / adhesive layer 4a (heat-sensitive adhesive 
agent) / adhesive agent 5 / base layer 4b, so as to positively prevent gas transmission through the joined 
portion, and also to provide an improved strength. 
[0018] 

Other than a heat-shrinkable label, the label 4 may comprise a stretch label wherein a stretch film is 
formed into a cylindrical shape. As for the heat-shrinkable label, in particular, [#ie»is -ysacl] it is preferred to 
use a resin that is essentially of the same type as the container body, since troublesome separation of the label 
from the container body is not required upon disposal of the used container, and the same type of resin exhibits 
the same tendency in deformation characteristic which is thus easy to control. 
[0019] 

The container according to the present invention can be produced by a conventional process, such as 
blow molding or injection molding, by using such resin as PET, PP, PE or the like. However, the present 
invention is not limited to these resins, and the shape of the container may be suitably selected as bottle-shape, 
cup shape or any other shape. 
[0020] 

[Embodiment 1] 

There have been produced samples of container of substantially circular cross-section, exhibiting an 
appearance substantially as shown in Fig. 1 . Each sample container (produced by biaxial stretch blow 
molding process using 21 grams of PET resin) has a capacity of 500 milliliters, and is formed with sectioned 
recesses in the main body portion. Then, the sample container was applied with a label of essentially the 
same kind of resin as the container (heat-shrinkable label comprising PET and a thickness of 40 urn). (The 
label applied to the container is subjected to shrinkage by steam.) For these sample containers, the buckling 
strength, the rigidity of the main body portion and the columnar rigidity have been investigated. The data 
obtained by such investigations are shown in Table 1 below, together with the data for reference containers 
(control example [e^aeipks -l- aBd -S]). 
[0021] 

In Table 1 , the term "empty" refers to an empty container not filled with contents, while the term "full" 
refers to a container filled with hot water at 87°C, then maintained for 45 seconds in an overturned state and 
for another 5 minutes 15 seconds in an upright state before it has been subjected to cooling. 
[0022] 

Furthermore, the term "buckling strength (N)" refers to the load upon occurrence of buckling of the 
container when the container in upright state is compressed from its upper side (mouth portion side) toward 
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the bottom side by using a disc of 100 mm in diameter, which is moved at a speed of 50 mm/min, with an air 
vent placed between the disc and the mouth portion in the case of the empty bottle. The term "body portion 
rigidity (mm)" refers to the displacement of the bottle when the contained maintained at 5°C for 24 hours was 
placed in an overturned state with one of its columnar portions (projections between the sectioned recesses) 
oriented upwards as the upper surface, and a square rod of a width 10 mm x 10 mm and a length of 150 mm 
was arranged in parallel with an axis that connects the mouth portion side and the bottom portion side (with 
one end of the rod spaced from the bottom of the container by 20 mm, as shown in Fig. 8), before a vertical 
load of 58.8 N (6 kgf) was applied through the rod to the container from the upper surface side toward the 
lower surface side. Furthermore, the term "columnar rigidity (N)" refers to the load upon occurrence of 
buckling of the container when the container was placed in an overturned state with one of its columnar 
portions oriented upwards as the upper surface, and a cylindrical rod of a diameter 20 mm and a length of 100 
mm was arranged at right angles to the axis that connects the mouth portion side and the bottom portion side 
so as to vertically compress the center region of the columnar portion. The data obtained are shown in Table 
1 as indices with reference to the data of the control example 1 indicated as 100. 
[0023] 
[Table 1] 



^^^-^^^ Examples 
Measurements — 
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Empty 
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112 


Full 
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Body portion 
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Empty 


124 
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Full 
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Columnar 
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Empty 


137 


100 


111 


Full 


132 
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113 



[0024] 

It can be understood from Table 1 that the [eei>irel eKaB>^k^ 2] inventive example 2 in which the main 
body portion of the container body is applied with a non-adhesive type label provided improved buckling 
strength, body portion rigidity and columnar rigidity, as compared to the control example 1 . Moreover, the 
inventive example 7 in which a heat shrinkable label is applied by adhesion provides further improved 
buckling strength, body portion rigidity and columnar rigidity, as compared to the [eentrol ■exompte-S] 
inventiv e example 2. 

4 Inventive Example 2 
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—APPLICANT'S NOTE 5 — 

[0025] 

[Effects of the Invention] 

According to the present invention, since the label and the adhesive layer function as reinforcement for 
the container, the strength of the contained can be further improved without increasing the amount of resin. 
Thus, the arrangement according to the present invention is particularly useful for resource savings. 
[0026] 

Furthermore, according to the present invention, because the label is adhered, it is possible to avoid entry 
of water into the recesses and prevent formation of wrinkles, which are highly suitable from sanitary 
viewpoint. In particular, in order to avoid entry of water into the recesses, it is preferred to [m^^v^w^4^e\~ 

- vnUvir't;] apply the label before a shower treatment step, which is performed in a general filling line after an 

empty container is filled with the content for the purpose of cooling or sterilization by heating . 

[0027] 

Furthermore, according to the present invention, when a heat shrinkable label is used, the expansion 
force of the container occurring during the hot filling or heat sterilization is resisted by the shrinking force of 
the label to suppress deformation of the container. Besides, the closed spaces between the label and the 
recesses function as heat insulating layers so that the container can be readily grasped even when the contents 
are maintained at high temperature. 
[0028] 

Moreover, according to the present invention, when the label is comprised of an essentially same type of 
material as the container, it is possible to eliminate burdensome classification works upon waste disposal. 
[Brief Description of the Drawings] 

[Fig. 1 ] This is a front view of a container according to one embodiment of the present invention. 
[Fig. 2] This is a sectional view taken along the line L-L in Fig. 1 . 

[Fig. 3] This is a perspective view of a container according to another embodiment of the present 
invention. 

[Fig. 4] This is a sectional view showing one example of a region B in Fig. 2. 
[Fig. 5] This is a sectional view showing another example of the region B in Fig. 2. 
[Fig. 6] This is an enlarged sectional view of the label. 



Incidentally the data obtained for the inventive examples are with respect to the so-called pre-labe I type 
bottles in which an empty bottle is applied with a label before the filling of the contents. However similar 
results are obtained with respect to the so-called after-label type bottles in which a label is applied to the 
container after the filling of the contents. 
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[Fig. 7] This is a view showing the label of Fig. 6 as being deformed into a cylindrical shape. 
[Fig. 8] This is a view showing the method for testing the rigidity of the container body. 

— A PPLICA NT'S NOTE 6 — 

[Reference Numerals] 
1 Container body 

1 a Bottom portion 

2 Mouth portion 

3 Sectioned recesses 

4 Label 

4a Adhesive layer 
4b Base layer 
4c Barrier layer 
4d Printed layer 

5 Adhesive agent 



Additional contents (with respect to non-adhesion label): When the shrink label is in tight contact with the 
container without being adhered thereto, it is preferred that at least one annular groove portion is pro vided on 
the upper side and the lower side of the main body portion in order to improve the contact tightness. Acid 
attached drcmings. 



_ 



Additional dt 'awing 



Explanatory view 




PET heat-shrinkable 
label 



Adhesive agent 



Air layer 



In a thin-walled bottle, since the label is adhered to the 
entire surface other than recessed portions, an air layer is 
formed in the recessed portions so as to improve buckling 
strength and handling of the bottle. 
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June 27, 2003 

To [Head quarters] design) Manager Shimada, patent) Mr. Furutani, and others whom it 
may concern 

C.C. Manager Koshio, Councilor Uchida, Secretary Hayakawa, Inaba 

Measurement result of variation in bottle strength bv applying 
heat-shrinkable label with adhesive agent 

Matsudo Laboratory Miya 

Regarding the above-titled case, variation in buckling strength and body portion rigidity 
of a bottle by applying a heat-shrinkable label with adhesive agent was measured and 
the result will be reported as follows. 

Test Sample 

<Bottle> 500ml, circular, 21 g 

<Label> Heat-shrinkable label made by Kotobuki Seihan Printing 

Base material: PET 40p,, adhesive agent: heat-sensitive glue, printing: grid 

A) With heat-sensitive adhesive agent (anchor coated between ink and film) 

B) With heat-sensitive adhesive agent (not anchor coated) 
D) Without adhesive agent 

Measurement Sample 

<Bottle> 

(D A) With heat-sensitive adhesive agent (anchor coated between ink and film) 

(2) B) With heat-sensitive adhesive agent (not anchor coated) 

(3) D) Without adhesive agent 
® Without label (simple bottle) 
<Content> 

a) Empty b) Filled with hot water 




Brief Result 



14.31 
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Ratio within () represents a ratio of variation in strength to "® without label" 

* The bottle strength of "®-® with label" improved as compared to "® without label 
(simple bottle)". 

* In "®-(3) with label", the bottle strength of "® (2) with adhesive agent" improved as 
compared to "(3) without adhesive agent". 

* In "®@ with adhesive agent", there was no clear difference between the bottle 
strength of "® with anchor coat" and "(2) without anchor coat". 

Method 



1) Label application! — > |2) Filling] — > [3) Measurement 



1 ) Label application 

Cover an empty bottle with a label and shrink the label by vapor. 

2) Filling 

After filling hot water at 87°C by a defined amount, put the cap on. Overturn for 45 
seconds, stand straight for 5 minutes 15 seconds and then water-cool. 



3) Measurement 
Use the same sample and measure in the following order. 

Buckling strength — > body portion rigidity — > (maintained at 5°C for 24 hours) 
— » columnar rigidity 



Buckling strength: Autograph is used. Test rate: 50 mm/min. $100 disc is 

used. Empty bottle is air-bled. 

Body portion rigidity: Autograph is used. Test rate: 50 mm/min. 

Columnar rigidity: Autograph is used. Test rate: 50 mm/min. Single side is 

compressed by a 1 0 mm square rod. Represented by an 
amount of displacement (mm) at load of 6 kgf . 

Result 
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Ratio within () represents a ratio of variation in strength to "® without label" 
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Sugimura International Patent & Trademark Attorneys 
Attention: Mr. S. Gunji 

November 25, 2003 
Yoshino Kogyosho Co., Ltd. 
Patent Section Furutani 

New Application 03-11-22 (Synthetic Resin Container) / Request for Revision 

Thank you for your kind continued cooperation. 

Please revise the captioned application 03-11-22, as shown below. 

Also, please send us the revised draft once again. 

QD rClaim 21 rClaim31 

The synthetic resin container according to claim 1, wherein said label is 
unseparatably arranged through an adhesive layer. 
(D rClaim 31 ±= TClaim 21 

The synthetic resin container according to claim 1 or 2 , wherein said label is a 
heat-shrinkable label or a stretch label tightly in close contact with the main body 
portion of the container body. 
(3) [Claim 4] 

The synthetic resin container according to claim 2, wherein said label is a tack label. 
® [0008] 

... to provide a novel resin container..., while allowing classification works for 
waste disposal to also be skipped . 

® rooo9i *- rooioi 
® TOO 101 <= rooo9i 
® [00121 

The label may comprise essentially the same type of material as the container, so as 
to also skip burdensome classification works. 
® [0014] 

... to apply the label to the container before the shower treatment process, in order to 
prevent entry of water into the sectioned recesses. . . 
© [0016] 

Furthermore, according to the present invention, since the label is comprised of 
essentially the same type of material as the container, it is also possible to skip 
burdensome classification works upon waste disposal of containers. 



© [0023] 

... a laminated structure comprising... adhesive layer 4a (heat-sensitive adhesive 
agent) / base material 4b / adhesive layer 4a (heat- sensitive adhesive agent) and 
adhesive agent 5 / base material 4b. . . 
© [0024] 

Other than a heat-shrinkable label, the label 4 may comprise a stretch label wherein 
a stretchable stretch film is formed into a cylindrical shape . As for the heat-shrinkable 
label. . . since troublesome separation of the label 4 from the container body can also be 
skipped upon disposal of the used container, and the same tendency. . . 
@ [0025] 

... it is preferred to use the container, wherein at least one. . . provided on each the 
upper side and the lower side of the sectioned recesses. . . 
@ [0027] 

A substantially circular cross-sectional container. . . is produced (by biaxial stretch 
blow molding process using 21 g of PET resin), and then a label of essentially the same 
kind of resin as the container (a heat-shrinkable label (inventive example 1) applied 
with a heat-sensitive glue (adhesive agent) by 10 g/m 2 , and a non-adhesive type 
heat-shrinkable label (inventive example 2), both having a base material layer 
comprising PET resin and a thickness of 40 (am) is applied to the body portion. . . 
© [0031] 

As seen from Table 1, the inventive example 2, in which the main body portion of 
the container body is applied with a non-adhesive type heat-shrinkable label provides 
improved buckling strength, body portion rigidity and columnar rigidity, as compared to 
the comparative example with no label applied. Particularly the inventive example 1, 
in which a heat-shrinkable label is applied by adhesion . . . 
© [0032] 

Incidentally, although the results for the inventive examples 1 and 2 are ones in the 
case of adopting the so-called pre-label method, in which an empty bottle is applied 
with a label before the filling of the content. . . 
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November 25, 2003 



Yoshino Kogyosho Co., Ltd. 
Development Unit / Patent Section 



Mr. Furutani 



Sugimura International Patent & Trademark Attorneys 

Handled by: S. Gunji 
Phone 03-3581-7509 
Fax 03-3580-0506 
Email: s.gunji@sugi.pat.co.jp 



Dear Sirs, 



We would like to take this opportunity to thank you for your continued business with us. 
Please find the following documents herewith. 



With best regards, 
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Synthetic resin container 
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[Type of Document] CLAIMS 
[Claim 1] 

A synthetic resin container comprising a container body, said container body having a 
main body portion formed with a plurality of sectioned recesses, said container further comprising: 

a label arranged at said main body portion of the container body and surrounding the main 
body portion, for providing an improved rigidity of the container. 

[Claim 2] 

The synth eti c resin container according to claim 1, wherein said label is unseparatably 

arranged through an adhesi ve layer, 
[Claim 3] 

The synthetic resin container according to claim 1 or 2, wherein said label is a 
heat-shrinkable label or a stretch label tightly in close contact with the main body portion of the 
container body, 
[Claim 4] 

The synthetic resin container according to claim 2 , wherein said label is a tack label. 

[Claim 5] 

The synthetic resin container according to any one of claims 1 to 4, wherein said label 
comprises essentially the same type of material as the container. 



[Type of the Invention] SPECIFICATION 

[Title of the Invention] Synthetic Resin Container 

[Technical Field] 

[0001] 

The invention relates to a container made of synthetic resin, such as polyethylene 
terephthalate (PET), polypropylene (PP), polyethylene (PE) or the like, and aims at further 
improvement of the strength (rigidity) of the container without increasing the use amount of the resin, 
while simplifying the classification works upon waste disposal of containers. 
[Background Art] 
[0002] 

Synthetic resin containers as represented by PET bottles are widely used in these years, as 
a container for beverages, seasonings, liquors, detergents, medicaments, or the like, since they are 
lightweight and easy to handle, they allow transparency to be preserved, they exhibit excellent 
appearance comparable to that of glass container, and they are less costly. 
[0003] 

This type of container encounters difficulty in reuse or disposal, and it would be desirable 
to reduce the amount of waste by decreasing, as far as possible, the amount of resin used to produce 
one bottle. On the other hand, however, if the amount of resin used for a container is simply 
reduced, the containers tend to be readily deformed due to the reduced rigidity of the container, per 
se, to thereby degrade the commercial value. 
[0004] 

Thus, in a container of synthetic resin, it has been conventional practice to provide an 
improved shape (planar shape in particular) and appearance of the container and the body portion of 
the container main body with recesses of various configuration, to thereby preserve the rigidity of 
the container while reducing the use amount of resin (See Patent Document 1). 
[0005] 

[Patent Document 1] 

Japanese Patent Application Laid-open No. 6-127542 

[0006] 

Moreover, in connection with disposal of used containers as waste, from the viewpoint of 
promoting recycling, there have been proposed containers wherein labels can be readily separated 
from the container body so as to allow a classified waste disposal, by the provision of separation 
assisting means, such as tabs, perforations, notches or the like (See Patent Document 2). 
[0007] 

[Patent Document 2] 

Japanese Patent Application Laid-open No. 2002-120848 



[Disclosure of the Invention] 

[Task to be Solved by the Invention] 

[0008] 

It is an object of the invention to provide a novel synthetic resin container having further 
improved strength and rigidity without requiring an increase in the resin amount used, while 
allowing classification works for waste disposal to also be skipped . 
[Means for Solving the Task] 

According to the present invention, there is provided a synthetic resin container 
comprising a container body, said container body having a main body portion formed with a plurality 
of sectioned recesses, said container further comprising: 

a label arranged at said main body portion of the container body and surrounding the main 
body portion, for providing an improved rigidity of the container. 
[0009] 

it is preferred that the label is unseparatably arran g ed throu g h an adhesive layer. 

[0010] 

The label ma y be a heat-shrinkable label or a stretch label tightly in close contact with the 
main body port ion of the container body, 
[0011] 

The label may comprise a tack label. 

[0012] 

The label may comprise essentially the same type of material as the container, so as to also 
skip burdensome classification works. 
[0013] 

According to the invention, since either the label itself or the label in combination with the 
adhesive layer functions as a reinforcement member for the container, the strength of the container 
can be further improved without increasing the amount of resin, which is useful for resource savings. 
[0014] 

Generally, in a contents filling line, the container after having been filled with the content 
is subjected to a shower treatment process for the purpose of sterilization by heating or cooling. 
Therefore, it is preferred from a sanitary viewpoint to app ly the label to the container before the 
shower treatment process, in order to prevent entry of water into the sectioned recesses and thereby 
avoid formation of wrinkles. 
[0015] 

Moreover, according to the invention, when a heat-shrinkable label is used, it is possible to 
resist the expansion force of the container occurred during the hot filling or heat sterilization by the 
shrinking force of the label so as to suppress deformation of the container. Besides, the closed 



spaces serve as heat insulating layers so that the container can be readily grasped even when the 

contents are maintained at high temperature. 

[0016] 

Furthermore, according to the invention, since the label is comprised of essentially the 
same type of material as the container, it is also possible to skip burdensome classification works 
upon waste disposal of containers. 
[Best Mode for Carrying out the Invention] 
[0017] 

The invention will be described below with reference to the drawings. FIGS. 1 and 2 
illustrate the synthetic resin container according to the invention, which is in the form of a 
bottle-type container, by way of example, wherein FIG 1 is the front view and FIG. 2 is a sectional 
view along line L-L in FIG. 1 . 
[0018] 

Reference numeral 1 in FIG 1 denotes a container body having an inner space to be filled 
with contents, 2 a mouth portion connected integrally to the container body 1, and 3 a plurality of 
sectioned recesses provided on the main body portion of the container body 1 . These sectioned 
recesses 3 constitute a pressure reduction absorption panel for preventing deformation due to a 
pressure drop within the container, which arises, for example, upon cooling of the contents filled at a 
high temperature. Here, the term "main body portion" refers to an entire peripheral wall of the 
container body 1, excluding the mouth portion 2 and the bottom portion la of the container body 1. 
[0019] 

Reference numeral 4 denotes a label, which covers the sectioned recesses 3 and defines 
closed spaces (air layers) A (See FIG. 2) together with the main body portion of the container body 1. 
The label 4 is made of essentially the same type of material as the container, and is adhered to the 
main body portion of the container body 1 through an adhesive layer 4a. The label made of 
essentially the same type of material as the container, as used herein, means that the material 
forming at least the base material layer of the label is essentially of the same type as the major 
material of the container. 
[0020] 

When the label 4 is adhered to the main body portion of the container body 1 through the 
adhesive layer 4a, air layers isolated from ambient air are formed in the sectioned recesses 3, which 
serve as reinforcement materials for enhancing the rigidity of the container, and also as cushion 
materials for absorbing impacts from outside. 
[0021] 

With reference to FIGS. 1 and 2, the label 4 has been described as being adhered to the 
main body portion of the container body 1 except the sectioned recesses 3. However, according to 



the invention, the label 4 may be adhered to the main body portion along the entire periphery only at 
the upper end portion and the lower end portion of the label 4. Alternatively, or additionally, the 
label may be adhered to the main body portion of the container body 1 at several points along the 
longitudinal direction of the container body. These measures also provide improved rigidity of the 
container. The arrangement for the adhesive layer 4a of the label 4 is not particularly limited; 
hence, the adhesive layer 4a may be provided on the entire back surface of the label 4, or only at the 
required points thereof. FIG 3 shows examples of the invention in which the label is adhered to the 
main body portion of the container body 1 at the upper and lower end portions, and also at several 
points along the longitudinal direction. 
[0022] 

The label 4 is adhered to the container body 1 through the adhesive layer 4a (heat-sensitive 
adhesive agent, etc.), and has a two-layered basic structure as seen in Portion B in FIG. 2 shown in 
an enlarged scale in FIG 4. However, as shown in FIG 5, the label 4 may be of a laminated 
structure comprising a base material 4b, which is essentially the same type of material as the 
container body 1 , and a barrier layer 4c, which is laminated on the base material 4b, or a laminated 
structure, not shown, further comprising a printed layer therebetween. 
[0023] 

FIG 6 is a relevant portion enlarged view showing the label (heat-shrinkable label), which 
can be suitably applied to the synthetic resin container according to the invention, in the form of a 
sheet. A surface excluding one end portion of a sheet-like film as the base material 4b is applied 
with a heat-sensitive adhesive agent so as to form the adhesive layer 4a. A cylindrical label is 
produced by rolling up the sheet-like film and joining the end portions with by the adhesive agent 5 
as shown in FIG 7 so that the joining portion can have a laminated structure comprising, as seen 
from the inner side, adhesive layer 4a (heat-sensitive adhesive agent) / base material 4b / adhesive 
layer 4a (heat-sensitive adhesive agent) and adhesive agent 5 / base material 4b, so as to positively 
prevent gas transmission through the joined portion, and also to provide further improved strength. 
[0024] 

Other than a heat-shrinkable label, the label 4 may comprise a stretch label, wherein a 
stretchable stretch film is formed into a cylindrical shape . As for the heat-shrinkable label, in 
particular, it is preferred to use a resin that is essentially of the same type as the container body, since 
troublesome separation of the label 4 from the container body can also be skipped upon disposal of 
the used container, and the same tendency in deformation characteristic is exhibited (which is easy to 
control). 
[0025] 

When a non-adhesive label (i.e., a label without the adhesive layer), which is brought into 
tight contact with the main body portion of the container body 1 , is used as the label 4, it is preferred 



to use the container, wherein at least one annular groove portion 6 as shown in FIGS. 8a and 8b is 
provided on each the upper side and the lower side of the sectioned recesses 3, so as to improve the 
adhesiveness of the label 4. 
[0026] 

Although the container can be produced by a conventional process, such as blow molding 
or injection molding, by using resin such as PET, PP, PE or the like, the invention is not limited to 
these resins. The shape of the container may also be suitably adapted to bottle shape, cup shape or 
any other shapes. 
[0027] 

[Embodiment 1] 

A substantially circular cross-sectional container having a capacity of 500 milliliters and 
an appearance in that the main body portion has sectioned recesses as shown in the above FIG. 1 is 
produced (by biaxial stretch blow molding process using 2 1 g of PET resin), and then a label of 
essentially the same kind of resin as the container (a heat-shrinkable label (inventive example 1) 
applied with a heat-sensitive glue (adhesive agent) by 10 g/m 2 , and a non- adhesive type 
heat- shrinkable label (inventive example 2), both having a base material layer comprising PET resin 
and a thickness of 40 \im) is applied to the main body portion (the heat-shrinkable label covering an 
empty bottle is shrunk by steam) to investigate the buckling strength, the rigidity of the main body 
portion and the columnar rigidity. The results are shown in Table 1 together with the result for a 
container with no label applied (comparative example). 
[0028] 

In Table 1, the term "empty" refers to an empty container not filled with contents, while 
the term "full" refers to a container filled with hot water at 87°C and capped, then maintained for 45 
seconds in an overturned state and for another 5 minutes 15 seconds in an upright state before 
cooling. 
[0029] 

Moreover, the term "buckling strength (N)" refers to the value in exponent notation upon 
occurrence of buckling of the container when the container in upright state is compressed from the 
upper portion (mouth portion side) toward the bottom portion by using a disc of 100 mm in diameter 
at a speed of 50 mm/min (with an air vent placed between the disc and the mouth portion in the case 
of the empty bottle). The term "body portion rigidity (mm)" refers to the displacement amount in 
exponent notation when the container maintained at 5°C for 24 hours is placed in an overturned state 
with one of its columnar portions (projections between the sectioned recesses) oriented upwards as 
the upper surface, a square rod of a width 10 mm x 10 mm and a length of 150 mm is arranged in 
parallel with an axis that connects the mouth portion side and the bottom portion side of the 
container (with one end of the rod spaced from the bottom of the container by 20 mm, as shown in 



FIG. 9), and a vertical load of 58.8 N (6 kgf) is applied through the rod from the upper surface side 
toward the lower surface side to compress. Furthermore, the term "columnar rigidity (N)" refers to 
the value in exponent notation upon occurrence of buckling of the container when the container is 
placed in an overturned state with one of its columnar portions oriented upwards as the upper surface, 
and a cylindrical rod of a diameter 20 mm and a length of 100 mm is arranged at right angles to the 
axis that connects the mouth portion side and the bottom portion side so as to vertically compress the 
center portion of the columnar portion. 
[0030] 
[Table 1] 
[0031] 

As seen from Table 1, the inventive example 2, in which the main body portion of the 
container body is applied with a non-adhesive type heat-shrinkable label provides improved buckling 
strength, body portion rigidity and columnar rigidity, as compared to the comparative example with 
no label applied. Particularly the inventive example 1, in which a heat-shrinkable label is applied, 
by adhesion provides further improved buckling strength, body portion rigidity and columnar rigidity, 
as compared to the inventive example 2. 
[0032] 

Incidentally, although the results for the inventive examples 1 and 2 are ones in the case of 
adopting the so-called pre-label method, in which an empty bottle is applied with a label before the 
filling of the content, similar results are obtained in the case of adopting the so-called after-label 
method, in which a label is applied to the container after the filling of the content. 
[Industrial Applicability] 
[0033] 

A container of synthetic resin ensuring strength and rigidity can be provided while 
suppressing the use amount of resin as much as possible. 
[Brief Description of the Drawings] 

[FIG 1 ] is a view showing an embodiment of the invention. 
[FIG. 2] is a sectional view of FIG 1 taken along the line L-L. 
[FIG 3] is a view showing another embodiment of the invention. 
[FIG 4] is an enlarged view of the portion B in FIG. 2. 
[FIG 5] is an enlarged view of the portion B in FIG 2. 
[FIG 6] is an enlarged view of a relevant portion of the label. 

[FIG 7] is a view showing the label shown in FIG 6 in a state of being deformed into a cylindrical 
shape. 

[FIG 8] (a) is a side view of the container suitable for applying a non-adhesive type label, and (b) is 
a sectional view of (a) taken along the line I-I. 



[FIG. 9] is a view showing the method for testing the rigidity of the container body. 
[Reference Numerals] 
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[Abstract] 

[Task] To improve the strength of the container without increasing resin amount. 
[Solution] A synthetic resin container having a plurality of sectioned recesses (3) on the main body 
portion of the container body, to arrange a label (4) at said main body portion of the container body 
so as to surround the main body portion, for providing an improved rigidity of the container. 
[Selected Drawing] FIG. 2 
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• [0024] 

Other than a heat-shrinkable label, the label 4 may comprise a stretch label wherein a 
stretch film with a self- st retching property is formed into a cylindrical shape. ... 
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